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Description

[0001] This application claims the benefit of Korean
Application No. 10-2005-0125435, filed on December 19,
2005, which is hereby incorporated by reference as if
fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to content
broadcasting technology, and more particularly, to appa-
ratuses and methods for receiving software.

Background

[0003] A content broadcasting system may include a
broadcasting station transmitting content through a wired
(e.g., cable or telephone) or wireless (e.g., cellular or
satellite) network and a host, such as a broadcast receiv-
er receiving the transmitted contents. For example, in
cable broadcasting, the broadcasting station may be a
system operator (SO) headend, or a multiple system op-
erator (MSO) headend. The SO may be a local cable TV
broadcasting operator and the MSO may be several SOs
grouped together. The broadcast receiver may include a
communication card to communicate between the broad-
casting station and the broadcast receiver.

[0004] A cable broadcast receiver, receives contents
from the broadcasting station or a cable headend. The
cable broadcast receiver may be provided with a cable
card or a point of deployment (POD) module that can be
inserted in a slot located at the cable broadcast receiver.
Alternatively, the cable broadcast receiver may have a
built-in module that is a functional equivalent of the cable
card. As such the cable broadcast receiver may have a
configuration that may or may not require a separate ca-
ble card.

[0005] Where a cable card is required, the cable card
may use a personal computer memory card international
association (PCMCIA) standard in order to interface with
the cable broadcast receiver. The cable card may include
a conditional access system (CAS). However, as de-
scribed above, where the cable broadcast receiver does
not require a cable card, the cable broadcast receiver
may receive the CAS that is downloadable from the cable
headend and stored in a memory of the cable broadcast
receiver. The downloadable software is usually referred
to as download conditional access system (DCAS).
[0006] The cable headend or plant can receive broad-
casting signals from a broadcasting station through sev-
eral communication networks. The cable headend trans-
mits the cable broadcasting signals received through the
networks including nodes to the cable broadcast receiv-
er. In various instances, the cable broadcast receiver can
perform a bidirectional communication with a cable head-
end through the cable network.
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SUMMARY

[0007] The cable headhend may transmit a software
code, which may be implemented in the cable broadcast
receiver through a cable connection. Thus, the cable
broadcast receiver may remotely receive the software
code, and install or update its software by using the re-
ceived software code. The software code may be divided
into one or more code blocks. Hereinafter, the code
blocks will be referred to as "software code blocks" or
"download data blocks."

[0008] Instead of receiving the actual software code,
the cable broadcast receiver may first receive software
code information that provides information about the soft-
ware code. Hereinafter, the software code information
will be referred to as "software download code informa-
tion." The software download code information may in-
clude software code version or locator information of the
software code corresponding to a product version of the
cable broadcast receiver. Accordingly, the software
download code information may vary depending on the
manufacturers or hardware version of the cable broad-
cast receivers, so that a suitable software code may be
implemented in the target cable broadcast receiver.
[0009] However, problems exist in that even though
the software download code information can be used for
a cable broadcasting receiver having two different hard-
ware versions, separate software download code infor-
mation may be required for each cable broadcasting re-
ceiver. In other words, even though a software code can
be implemented in cable broadcast receivers of different
manufacturers or different hardware versions, separate
software download code information may be required for
each cable broadcast receiver.

[0010] In addition, a problem exists in that separate
software code is required to correspond to separate
download code information in spite of the fact that several
cable broadcast receivers can use a single software
code, and thus bandwidth of a cable signal may increase
and the downloading time of the software code may also
increase.

[0011] Moreover, a problem exists in that the cable
headend needs to be provided with software download
code information for each product version of the cable
broadcast receiver.

[0012] Accordingly, the present disclosure is directed
to apparatuses and methods for receiving software,
which substantially obviates one or more problems de-
scribed above.

[0013] For example, the disclosure may disclose ap-
paratuses and methods for receiving software in cable
broadcasting, in which separate software download code
information may not be required for each product version
of cable broadcast receivers that can use a common soft-
ware code, so that the software download code informa-
tion and the software code may be more efficiently pro-
vided through the cable network.

[0014] Advantages, objects, and features of the inven-
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tion in part may become apparent in the description which
follows and in part may become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the various embod-
iments of the invention may be realized and attained by
the structures and processes described in the written de-
scription, in the claims, and in the appended drawings.
[0015] Toachieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a method in-
cludes receiving information corresponding to at least
one software code module; selecting the information cor-
responding to the at least one software code module;
determining whether the at least one software code mod-
ule can be used in a host based on the selected informa-
tion; and receiving the at least one software code module
if it is determined that the at least one software code
module can be used in the host.

[0016] In another aspect, a method includes receiving
ata communication device information that includes sep-
arate information for each of a plurality of software code
modules; forwarding from the communication device, in-
formation corresponding to at least one software code
module that is applicable to a host; determining at the
host, whether the at least one software code module can
be used by the host based on the forwarded information
corresponding to the at least one software code module;
and receiving the at least one software code module if
the determination is made that the at least one software
code module can be used in the host.

[0017] In another aspect, a host includes a controller
configured to receive information corresponding to at
least one software code module, the controller further
configured to select the information corresponding to the
at least one software code module, the controller further
configured to determine whether the atleast one software
code module can be used in the host based on the se-
lected information, and the controller further configured
to receive the at least one software code module if the
controller determines that the at least one software code
module can be used in the host.

[0018] In yet another aspect, a communication device
includes a controller configured to receive information for
each of a plurality of software code modules; and the
controller further configured to forward the information
corresponding to at least one software code module that
is applicable to a host.

[0019] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and should not be con-
strued as limiting the scope of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
are incorporated in and constitute a part of this applica-
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tion. The drawings together with the written description
serve to explain one or more embodiment(s) of the in-
vention. In the drawings:

[0021] FIG. 1 illustrates one example of syntax of a
code version table (CVT) according to one embodiment
of the present invention;

[0022] FIG. 2 is an exemplary flow chart illustrating a
method for receiving software according to one embod-
iment of the present invention;

[0023] FIGS. 3(a) -3(c) are diagrams that illustrate an
exemplary selection technique of software code informa-
tion according to one embodiment of the present inven-
tion; and

[0024] FIG. 4 is a schematic diagram that illustrates a
cable broadcast system that installs or updates software
according to one embodiment of the present invention.

DETAILED DESCRIPTION

[0025] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts for simplicity.

[0026] Hereinafter, a code version table (CVT) will be
described as an example of software download code in-
formation that may be used in a cable broadcasting sys-
tem.

[0027] The code version table (CVT) may respectively
be prepared to correspond to each host, such as a cable
broadcast receiver. Each code version table (CVT) may
include version information of a software download code
to be updated and/or download position information of
the software code.

[0028] FIG. 1 illustrates one example of syntax of the
code version table (CVT) according to one embodiment
of the present invention. Referring to FIG. 1, the code
version table (CVT) may include two values, i.e.,
descriptor_tag and descriptor_data() that may be set in
accordance with the number of descriptors (S11).
[0029] The code version table (CVT) may correspond
to a hardware version of a cable broadcast receiver
based on set values. For example, if descriptor_tag =
0x00 is satisfied, descriptor_data() may represent
vendor_id. If descriptor_tag = O0x01 is satisfied,
descriptor_data() may represent hardware_version_id.
[0030] The vendor_id may correspond to a manufac-
turer of the cable broadcast receiver, and hardware_
version_id may correspond to a hardware version of the
cable broadcast receiver. In addition, descriptor_data()
may represent host_ MAC_address, e.g., cable broad-
cast receiver MAC address if descriptor_tag = 0x02 is
satisfied while it may represent host_ID, e.g., cable
broadcast receiver identifier, if descriptor_tag = 0x03 is
satisfied.

[0031] After receiving the code version table (CVT),
the cable broadcast receiver may read a value of a down-
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load type (S12), and may obtain position information of
software to be downloaded and a corresponding down-
load path (S13). Also, the cable broadcast receiver may
read a file name of a code at a download position for
downloading the software (S14), and may identify wheth-
er the code has been authenticated (S15).

[0032] If a headend transmits a plurality of software
download code information through the cable connec-
tion, a cable card may select only the code information
corresponding to the cable broadcast receiver that it is
coupled to and may transmit the selected code informa-
tion to the cable broadcast receiver. The cable broadcast
receiver may then retrieve a software code or a software
code module by referring to the information contained in
the selected software download code information.
[0033] Herein, the software code module may refer to
a part of the software code or a code having a partial
function. The software code module information may re-
fer to information concerning the software code module.
[0034] Anexemplary method forreceiving software ac-
cording to one embodiment of the present invention will
be described with reference to FIG. 2. The exemplary
flowchart of FIG. 2 may be a process performed by one
or more controllers.

[0035] The exemplary method may contemplate that
a cable broadcast receiver may select the pertinent soft-
ware code information from among the various software
download code information made available by the cable
headend. Accordingly, other cable broadcast receivers
coupled to the cable network may select software down-
load code information relevant to their needs and receive
the relevant software in accordance with the selected
software download code information. Because the cable
broadcast receiver selects the relevant software code
information from among the available software download
code information, the cable broadcast receiver need not
access every available software download code informa-
tion.

[0036] Accordingtooneembodiment, the code version
table (CVT) may include software code selection infor-
mation to select a software code module from, for exam-
ple, hardware_version_id in addition to the syntax illus-
trated in FIG. 1. The software code selection information,
for example, could be a hardware_version mask.
[0037] For example, if a value of descriptor_tag is
equal to Ox11 in the code version table (CVT), the soft-
ware code selection information may be included in the
code version table (CVT) to allow descriptor_data() to
include the hardware_version_mask.

[0038] The flow process is now described. At step 101,
a code version table (CVT) is received at the cable card.
Then, at step 102, a determination is made whether
vendor_id in the code version table (CVT) is identical with
vendor_id of the host connected with the cable card. In
this case, vendor_id may represent a manufacturer of
the host.

[0039] If vendor_id in the code version table (CVT) is
different from vendor_id of the host, then the process
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continues to step 103. At step 103, the cable card does
not forward the code version table (CVT) to the host .
[0040] Otherwise, if the vendor_id in the code version
table (CVT) matches with the vendor_id of the host, the
process continues to step 104. At step 104, the cable
card may determine whether a logic operation result of
hardware_version_id and hardware_version_mask in
the code version table (CVT) matches with a logic oper-
ation result of hardware_version_id and hardware_
version_mask in the host. The cable card may select only
some information of hardware_version_id using
hardware_version_mask in making the determination.
[0041] If the software code module information select-
ed from hardware_version_id by the hardware_version_
mask does not match with that of the host, the process
continues to step 105. At step 105, the cable card disre-
gards the code version table (CVT).

[0042] Otherwise, if the software code module infor-
mation selected from hardware_version_id by the
hardware_version_mask matches with information se-
lected using hardware_version_id and hardware_
version_mask of the host, the cable card forwards the-
code version table (CVT) to the host, where the host can
download software by referring to the software version
information and the position information contained in the
code version table (CVT).

[0043] It should be appreciated that although the flow
process of FIG. 2 has been described using a cable card,
in the case where the host does not require a cable card,
a built-in module within the host may perform the func-
tions of the cable card described above.

[0044] FIG. 3 illustrates an exemplary selection tech-
nique for performed on software code information ac-
cording to one embodiment of the present invention.
[0045] The hardware_versionid may represent a hard-
ware version as described above, and may include soft-
ware code module information that may be used in the
hardware version. The hardware_version_id may include
a common software code module area with a plurality of
bit rows and a unique software code module area. It is
assumed that the hardware_version_id illustrated in FIG.
3 may be a 32-bit parameter.

[0046] The common software code module may be a
software code that may basically be implemented in each
host, and may include a DOCSIS set top gate (DSG)
module, a Java virtual machine (JVM) module, an open
cable application protocol (OCAP) application program
interface (API) module, etc.

[0047] The unique software code module, on the other
hand, may be a software code module that may be im-
plemented by a specific host.

[0048] In other words, as shown in FIG. 3(a),
hardware_version_id may be divided into a plurality of
bit rows that may express each software code module,
wherein each bit row may include unique software code
module information and common software code module
information that may be implemented in the correspond-
ing hardware version.
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[0049] Referring to FIG. 3(b), hardware_version_
mask may have a bit row of 1 corresponding to a specific
module among the divided bit rows of hardware_version_
id. Here, the specific module is common software module
1. As a result of the logic operation of the hardware_
version_mask and the hardware_version_id (logic AND
in FIG. 3), among the bit rows, the bit row representative
of the common software code module 1 remains but the
other bit rows become 0.

[0050] Thus, if the bit row representative of the module
(common software code module 1 in FIG. 3(a)) remains
after the logic operation of the hardware_version_mask
and the hardware_version_id, the software code module
(common software code module 1 in FIG. 3(a)) may be
a software code module that may be used in the host.
Accordingly, if the cable card transmits the code version
table (CVT) to the host, the host may obtain position in-
formation of the common software code module 1 select-
ed by the hardware_version_mask and retrieve the soft-
ware code module

[0051] Referring to FIGS. 3(b) and 3(c), likewise,
hardware_version_mask may have a bit row of 1 corre-
sponding to common software module n from among the
divided bit rows of hardware version id. As a result of the
logic operation of the hardware_version_mask and the
hardware_version_id (logic AND), among the bit rows,
the bit row representative of the common software code
module n remains but the other bit rows become 0.
[0052] The hardware_version_mask may be provided
in the host. However, in the embodiment where the host
includes a cable card, the hardware_version_mask may
be included in the software code module information and
then transmitted through the cable card.

[0053] FIG. 4 is schematic diagram that illustrates a
cable broadcast system that installs or updates software
according to one embodiment of the present invention.
[0054] In the exemplary method, it may not be neces-
sary to provide different kinds of software download code
information for each host. In other words, the software
download code information may commonly be provided
for the respective hosts, wherein each host selectively
receives its desired code information from the software
download code information and receives the common
software code module using the received code informa-
tion.

[0055] In more detail, cable broadcasting receivers
DTV1,DTV2, DTVn can extract information of a common
software code module SW1 referring to a code version
table CVT1, which is one kind of software download code
information, so as to receive the module.

[0056] Accordingly, the bit row of the information rep-
resentative of the hardware version may be managed
systematically and every host does not require a tailored
software download code information. As a result, it is
possible to efficiently manage cable bandwidth and re-
ceive software.

[0057] As described above, the apparatuses and
methods for receiving software, as described above, may
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have the following advantages:

[0058] Because separate software download code in-
formation may not be required for each manufacturer’s
version or hardware version of cable broadcasting re-
ceivers that can use a same software code, it is possible
to efficiently provide the software download code infor-
mation and the software code.

[0059] The present disclosure has been described us-
ing cable broadcast receivers, in which the cable broad-
cast receivers may have terrestrial analog/digital chan-
nels, and cable analog/digital channels. With modifica-
tions known to those skilled in the art, the present disclo-
sure can be implemented in any terrestrial wired (e.g.,
telephone) and wireless (e.g., cellular) networks and sat-
ellite networks.

[0060] It will be appreciated that, in various of the
above-disclosed and other features and functions, or al-
ternatives thereof, they may be implemented on a pro-
grammed microprocessor, a microcontroller, an integrat-
ed circuit element such as ASIC, PLD, PLA, FPGA, or
PAL, or the like, a hardwired electronic or logic circuit, or
a programmable logic device.

[0061] It will be appreciated that the described flow
process, tables or modules can be implemented as a
self-consistent sequence of computerized steps that lead
to a desired result. These steps can be defined by and/or
in one or more computer instructions stored in a compu-
ter-readable medium, or can be encompassed using a
signal, or provided as software instructions to a process-
ing device. These steps can be performed by a processor
executing the instructions that define the steps. Further,
the flow process can be performed by a processor exe-
cuting one or more appropriate programs, by special pur-
pose hardware designed to perform the method, or any
combination of such hardware, firmware and software
elements.

[0062] It will be appreciated that various of the above-
disclosed and other features and functions, or alterna-
tives thereof, may be desirably combined into many other
different devices or applications. Also, various presently
unforeseen or unanticipated alternatives, modifications,
variations orimprovements therein may be subsequently
made by those skilled in the art, and are also intended
to be encompassed by the following claims.

Claims
1. A method comprising the steps of:

receiving information corresponding to at least
one software code module;

selecting the information corresponding to the
at least one software code module;
determining whether the at least one software
code module can be used in a host based on
the selected information; and

receiving the at least one software code module
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if it is determined that the at least one software
code module can be used in the host.

The method as claimed in claim 1, wherein the in-
formation corresponding to the software code in-
cludes at least one of information corresponding to
a host manufacturer and information corresponding
to host hardware.

The method as claimed in claim 1, wherein the in-
formation is contained in a sequence of bits.

The method as claimed in claim 3, further comprising
the step of performing a logical bitmasking operation
on the information contained in the sequence of bits
in order to select information corresponding to the
at least one software code module.

The method as claimed in claim 1, wherein the meth-
od is performed by a plurality of hosts.

A processor executable medium having instructions
contained therein, which when executed by a proc-
essor causes the processor to perform the method
of claim 1.

A method comprising the steps of:

receiving ata communication device information
that includes separate information for each of a
plurality of software code modules;

forwarding from the communication device, in-
formation corresponding to at least one software
code module that is applicable to a host;
determining at the host, whether the at least one
software code module can be used by the host
based on the forwarded information correspond-
ing to the atleast one software code module; and
receiving the at least one software code module
if the determination is made that the at least one
software code module can be used in the host.

The method as claimed in claim 7, further comprising
the step of determining, at the communication de-
vice, whether the information corresponding to the
at least one software code module is applicable to
the host based on at least one of host manufacturer
information and host hardware information.

The method as claimed in claim 8, wherein the in-
formation corresponding to the at least one software
code module is contained in a sequence of bits, the
method further comprising the step of performing at
the communication device, a logical bitmasking op-
eration in order to retrieve the information associated
with at least one software code module.

10. The method as claimed in claim 8, further comprising
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11.

12.

13.

14.

15.

16.

17.

18.

the step of comparing at the communication device,
the information associated with the at least one soft-
ware code module and corresponding information
associated with the host including at least one of the
host manufacturer and host hardware information

At least one processor executable medium contain-
ing instructions therein, which when executed by at
least one processor causes the at least one proces-
sor to perform the method of claim 7.

A host comprising:

a controller configured to receive information
corresponding to at least one software code
module;

the controller further configured to select the in-
formation corresponding to the at least one soft-
ware code module;

the controller further configured to determine
whether the at least one software code module
can be used in the host based on the selected
information; and

the controller further configured to receive the
at least one software code module if the control-
ler determines that the at least one software
code module can be used in the host.

The host as claimed in claim 12, wherein the infor-
mation includes at least one of information corre-
sponding to a hostmanufacturer and information cor-
responding to host hardware.

The host as claimed in claim 12, wherein the infor-
mation is contained in a sequence of bits.

The host as claimed in claim 14, wherein the con-
troller is further configured to perform a logical bit-
masking operation on the information contained in
the sequence of bits in order to select information
corresponding to a specific software code module.

The host as claimedin claim 12, wherein the software
code module can be used by a plurality of hosts.

A communication device comprising:

a controller configured to receive information for
each of a plurality of software code modules; and
the controller further configured to forward the
information corresponding to at least one soft-
ware code module that is applicable to a host.

The communication device as claimed in claim 17,
wherein the controller is further configured to deter-
mine whether the at least one software code module
is applicable to the host based on the information
corresponding to the at least one software code mod-



19.

20.

21.
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ule, wherein the information includes at least one of
information corresponding to a host manufacturer
and information corresponding to host hardware.

The communication device as claimed in claim 18,
wherein the information corresponding to the at least
one software code module is contained in a se-
quence of bits, and the controlleris further configured
to perform a logical bitmasking operation in order to
retrieve the information associated with at least one
of information corresponding to a host manufacturer
and information corresponding to a host hardware.

The communication device as claimed in claim 18,
wherein the controller is further configured to com-
pare the information associated with the at least one
software code module and corresponding informa-
tion associated with the host including at least one
of the host manufacturer and host hardware infor-
mation.

The communication device as claimed in claim 17,
wherein the communication device is a cable card.
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